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SEQUENCE LISTING 



<110> NATIONAL RENEWABLE ENERGY LABORATORY 
Himmel , Michael E. 
Adney, William 

<120> ENDOGLUCANASE MUTANTS AND MUTANT HYDROLYTIC DEPOLYMERIZING 
ENZYMES AND USES THEREOF 

<130> NREL 99-38 

<140> US 09/997,504 
<141> 2001-11-19 

<150> US 60/134,925 
<151> 1999-05-19 

<160> 14 

<170> Patentln version 3.2 

<210> 1 

<211> 29 

<212> DNA 

<213> Acidothermus cellulolyticus 



<220> 

<221> misc_feature 

<223> EIW42 NATIVE SEQ ID: 1 



<210> 2 

<211> 29 

<212> DNA 

<213> Acidothermus cellulolyticus 



<220> 

<221> misc_feature 
<223> EIW42R SEQ ID: 2 

<400> 2 

gtgcacggtc tccggtcacg cgactaccg 29 



<210> 3 

<211> 38 

<212> DNA 

<213> Acidothermus cellulolyticus 



<220> 

<221> misc_feature 

<223> EIY82R NATIVE SEQ ID: 3 



<400> 1 

gtgcacggtc tctggtcacg cgactaccg 



29 



<400> 3 

gccgaacagc atcaattttt accagatgaa tcaggacc 



38 
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<210> 4 

<211> 38 

<212> DNA 

<213> Acidothermus cellulolyticus 
<220> 

<221> misc_feature 

<223> EIY82R SEQ ID: 4 

<400> 4 

gccgaacagc atcaattttc gccagatgaa tcaggacc 38 

<210> 5 

<211> 28 

<212> DNA 

<213> Acidothermus cellulolyticus 
<220> 

<221> misc_feature 

<223> EIY245G NATIVE SEQ ID: 5 
<400> 5 

cgcgacgagc gtctacccgc agacgtgg 28 

<210> 6 

<211> 28 

<212> DNA 

<213> Acidothermus cellulolyticus 
<220> 

<221> misc_feature 

<223> EIY245G SEQ ID: 6 

<400> 6 

cgcgacgagc gtcggcccgc agacgtgg 28 

<210> 7 
<211> 1338 
<212> DNA 

<213> Acidothermus cellulolyticus 
<220> 

<221> misc_feature 

<223> Nucleic acid sequence for EI endogl ucanase SEQ ID: 7 
<400> 7 

gcgggcggcg gctattggca cacgagcggc cgggagatcc tggacgcgaa caacgtgccg 60 
gtacggatcg ccggcatcaa ctggtttggg ttcgaaacct gcaattacgt cgtgcacggt 120 
ctctggtcac gcgactaccg cagcatgctc gaccagataa agtcgctcgg ctacaacaca 180 
atccggctgc cgtactctga cgacattctc aagccgggca ccatgccgaa cagcatcaat 240 
ttttaccaga tgaatcagga cctgcagggt ctgacgtcct tgcaggtcat ggacaaaatc 300 
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otcocotaco 


ccggtcagat 
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cggcctgcgc atcattcttg accgccaccg 


accggattgc 


360 


agcgggcagt 


cqqcqctqtq 


gtacacgagc 


agcgtctcgg 


aggctacgtg 


gatttccgac 


420 


ctgcaagcgc 


tqqcqcaqcq 


ctacaaggga 


aacccgacgg 


tcgtcggctt 


tgacttgcac 


480 


aacgagccgc 


atgacccggc 


ctgctggggc 


tgcggcgatc 


cgagcatcga 


ctggcgattg 


540 


gccgccgagc 


gggccggaaa 


cgccgtgctc 


tcggtgaatc 


cgaacctgct 


cattttcgtc 


600 


qaaoqtqtqc 


agagctacaa 


cggagactcc 


tactggtggg 


gcggcaacct 


gcaaggagcc 


660 


ggccagtacc 


cggtcgtgct 


gaacgtgccg 


aaccgcctgg 


tgtactcggc 


gcacgactac 


720 


acaacaaaca 


tctacccgca 


gacgtggttc 


agcgatccga 


ccttccccaa 


caacatgccc 


780 


ggcatctgga 


acaagaactg 


gggatacctc 


ttcaatcaga 


acattgcacc 


qgtatggctg 


840 


ggcgaattcg 


gtacgacact 


gcaatccacg 


accgaccaga 


cgttggctga 


agacgctcgt 


900 


ccagtaccta 


cggccgaccg 


cgcaatacgg 


tgcggacagc 


ttccagtgga 


ccttctggtc 


960 


ctggaacccc 


qattccqqcq 


acacaggagg 


aattctcaag 


gatgactggc 


agacggtcga 


1020 


cacagtaaaa 


gacggctatc 


tcgcgccgat 


caagtcgtcg 


attttcgatc 


ctgtctaatg 


1080 


aatcgcctag 


cagtcaaccg 


tccccgtcgg 


tgtcgccgtc 


tccgtcgccg 


aqcccqtcqq 


1140 


cgagtcggac 


gccgacgcct 


actccgacgc 


cgacagccag 


cccgacgcca 


acgctgaccc 




ctactgctac 


gcccacgccc 


acggcaagcc 


cgacgccgtc 


accgacggca 


gcctccggag 


1260 


cccgctgcac 


cgcgagttac 


caggtcaaca 


gcgattgggg 


caatggcttc 


acggtaacgg 


1320 


tggccgtgac 


aaattccg 










1338 



<210> 8 
<211> 359 
<212> PRT 

<213> Acidothermus cellulolyticus 
<220> 

<221> mi sc_feature 

<223> Amino acid sequence for EI endoglucanse SEQ ID: 8 
<400> 8 

Ala Gly Gly Gly Tyr Trp His Thr Ser Gly Arg Glu lie Leu Asp Ala 
15 10 15 

Asn Asn val Pro val Arg lie Ala Gly lie Asn Trp Phe Gly Phe Glu 
20 " 25 30 

Thr Cys Asn Tyr val val His Gly Leu Trp ser Arg Asp Tyr Arg Ser 
35 40 45 

Met Leu Asp Gin lie Lys Ser Leu Gly Tyr Asn Thr lie Arg Leu Pro 
50 55 60 
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Tyr Ser Asp Asp lie Leu Lys Pro Gly Thr Met Pro Asn Ser lie Asn 
65 70 "75 80 

Phe Tyr Gin Met Asn Gin Asp Leu Gin Gly Leu Thr Ser Leu Gin Val 
85 90 95 

Met Asp Lys lie val Ala Tyr Ala Gly Gin lie Gly Leu Arg lie lie 
100 105 110 

Leu Asp Arg His Arg Pro Asp Cys Ser Gly Gin Ser Ala Leu Trp Tyr 
115 120 125 

Thr Ser Ser val Ser Glu Ala Thr Trp lie Ser Asp Leu Gin Ala Leu 

130 135 140 

Ala Gin Arg Tyr Lys Gly Asn Pro Thr val val Gly Phe Asp Leu His 
145 150 155 160 

Asn Glu Pro His Asp Pro Ala cys Trp Gly Cys Gly Asp Pro Ser lie 
165 170 175 

Asp Trp Arg Leu Ala Ala Glu Arg Ala Gly Asn Ala val Leu Ser val 
180 185 * 190 

Asn Pro Asn Leu Leu lie Phe val Glu Gly val Gin Ser Tyr Asn Gly 
195 200 205 

Asp Ser Tyr Trp Trp Gly Gly Asn Leu Gin Gly Ala Gly Gin Tyr Pro 

210 " 215 220 

Val val Leu Asn val Pro Asn Arg Leu val Tyr ser Ala His Asp Tyr 
225 230 235 240 

Ala Thr Ser val Tyr Pro Gin Thr Trp Phe ser Asp Pro Thr Phe Pro 
245 250 255 

Asn Asn Met Pro Gly lie Trp Asn Lys Asn Trp Gly Tyr Leu Phe Asn 
260 265 270 

Gin Asn lie Ala Pro Val Trp Leu Gly Glu Phe Gly Thr Thr Leu Gin 
275 280 285 



Ser Thr Thr Asp Gin Thr Trp Leu Lys Thr Leu val Gin Tyr Leu Arg 
290 295 300 



Pro Thr Ala Gin Tyr Gly Ala Asp Ser Phe Gin Trp Thr Phe Trp Ser 
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310 
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315 



320 



Trp Asn Pro Asp Ser Gly Asp Thr Gly Gly lie Leu Lys Asp Asp Trp 
325 330 335 

Gin Thr val Asp Thr val Lys Asp Gly Tyr Leu Ala Pro lie Lys Ser 
340 345 350 

Ser lie Phe Asp Pro val Gly 
355 

<210> 9 
<211> 1303 
<212> DNA 

<213> Acidothermus eel 1 ulol yti cus 
<220> 

<221> mi sc_feature 

<223> DNA sequence for Y245G Mutant SEQ ID: 9 



<400> 9 



gcgggcggcg 


gctattggca 


cacgagcggc 


egggagatec 


tggacgcgaa 


caacgtgccg 


60 


gtaeggateg 


ccggcatcaa 


ctggtttggg 


ttcgaaacct 


geaattaegt 


cgtgcacggt 


120 


ctctggtcac 


gcgactaccg 


cagcatgctc 


gaccagataa 


agtegctegg 


ctacaacaca 


180 


atccggctgc 


cgtactctga 


cgacattctc 


aagcegggea 


ccatgccgaa 


cagcatcaat 


240 


ttttaccaga 


tgaatcagga 


ectgeagggt 


ctgacgtcct 


tgcaggtcat 


ggacaaaatc 


300 


gtcgcgtacg 


ceggtcagat 


cggcctgcgc 


atcattcttg 


accgccaccg 


aceggattge 


360 


agegggcagt 


cggcgctgtg 


gtacacgagc 


agegtctegg 


aggctaegtg 


gatttccgac 


420 


ctgcaagcgc 


tggcgcagcg 


ctacaaggga 


aacccgacgg 


tegteggett 


tgacttgeae 


480 


aacgagccgc 


atgacccggc 


ctgctggggc 


tgeggegate 


cgagcatcga 


ctggcgattg 


540 


gccgccgagc 


gggccggaaa 


cgccgtgctc 


teggtgaate 


cgaacctgct 


cattttegtc 


600 


gaaggtgtgc 


agagctacaa 


cggagactcc 


tactggtggg 


gcggcaacct 


geaaggagee 


660 


ggccagtacc 


eggtegtget 


gaacgtgccg 


aaccgcctgg 


tgtactegge 


gcacgactac 


720 


gcgacgagcg 


tcggcccgca 


gacgtggttc 


agegatcega 


ccttccccaa 


caacatgccc 


780 


ggcatctgga 


acaagaactg 


gggatacctc 


ttcaatcaga 


acattgcacc 


ggtatggctg 


840 


ggegaatteg 


gtacgacact 


gcaatccacg 


accgaccaga 


cgtggctgaa 


gacgctcgtc 


900 


cagtacctac 


ggccgaccgc 


geaataeggt 


geggacaget 


tccagtggac 


cttctggtcc 


960 


tggaaccccg 


attceggega 


cacaggagga 


attctcaagg 


atgactggca 


gaeggtcgae 


1020 


acagtaaaag 


aeggctatet 


cgcgccgatc 


aagtegtega 


ttttcgatcc 


tgtctaatga 


1080 


atcgcctagc 


agtcaaccgt 


ccccgtcggt 


gtcgccgtct 
Page 


ccgtcgccga 
5 


gcccgtcggc 


1140 
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gagtcggacg ccgacgccta ctccgacgcc gacagccagc ccgacgccaa cgctgacccc 1200 

tactgctacg cccacgccca cggcaagccc gacgccgtca ccgacggcag cctccggagc 1260 

ccgctgcacc gcgagttacc aggtcaacag cgattggggc aat 1303 

<210> 10 
<211> 358 
<212> PRT 

<213> Acidothermus cellulolyticus 

<220> 

<221> mi sc_feature 

<223> Translated amino acid sequence for Y245G mutant SEQ ID:10 
<400> 10 

Ala Gly Gly Gly Tyr Trp His Thr ser Gly Arg Glu lie Leu Asp Ala 
15 10 15 

Asn Asn val Pro val Arg lie Ala Gly lie Asn Trp Phe Gly Phe Glu 
20 " 25 30 

Thr cys Asn Tyr Val Val His Gly Leu Trp Ser Arg Asp Tyr Arg Ser 
35 40 45 

Met Leu Asp Gin lie Lys Ser Leu Gly Tyr Asn Thr lie Arg Leu Pro 
50 55 "60 

Tyr Ser Asp Asp lie Leu Lys Pro Gly Thr Met Pro Asn ser lie Asn 
65 70 ' 75 80 

Phe Tyr Gin Met Asn Gin Asp Leu Gin Gly Leu Thr Ser Leu Gin val 
85 90 95 

Met Asp Lys lie Val Ala Tyr Ala Gly Gin lie Gly Leu Arg lie lie 
100 * 105 110 

Leu Asp Arg His Arg Pro Asp Cys Ser Gly Gin Ser Ala Leu Trp Tyr 
115 120 125 

Thr Ser ser val Ser Glu Ala Thr Trp lie Ser Asp Leu Gin Ala Leu 
130 135 140 

Ala Gin Arg Tyr Lys Gly Asn Pro Thr Val val Gly Phe Asp Leu His 
145 150 155 160 

Asn Glu Pro His Asp Pro Ala Cys Trp Gly Cys Gly Asp Pro Ser lie 
165 170 175 
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Asp Trp Arg Leu Ala Ala Glu Arg Ala Gly Asn Ala val Leu Ser val 
180 185 190 

Asn Pro Asn Leu Leu lie Phe val Glu Gly val Gin Ser Tyr Asn Gly 
195 200 205 

Asp Ser Tyr Trp Trp Gly Gly Asn Leu Gin Gly Ala Gly Gin Tyr Pro 
210 215 220 

val val Leu Asn val Pro Asn Arg Leu val Tyr Ser Ala His Asp Tyr 
225 230 ~ 235 240 

Ala Thr Ser val Gly Pro Gin Thr Trp Phe Ser Asp Pro Thr Phe Pro 
245 250 255 

Asn Asn Met Pro Gly lie Trp Asn Lys Asn Trp Gly Tyr Leu Phe Asn 
260 265 270 

Gin Asn lie Ala Pro val Trp Leu Gly Glu Phe Gly Thr Thr Leu Gin 
275 280 285 

Ser Thr Thr Asp Gin Thr Trp Leu Lys Thr Leu val Gin Tyr Leu Arg 
290 295 * 300 

Pro Thr Ala Gin Tyr Gly Ala Asp Ser Phe Gin Trp Thr Phe Trp Ser 
305 310 315 320 

Trp Asn Pro Asp Ser Gly Asp Thr Gly Gly lie Leu Lys Asp Asp Trp 
325 ' 330 335 

Gin Thr val Asp Thr val Lys Asp Gly Tyr Leu Ala Pro lie Lys Ser 
340 345 350 

Ser lie Phe Asp Pro val 
355 

<210> 11 

<211> 1337 

<212> DNA 

<213> Acidothermus cellulolyticus 
<220> 

<221> mi sc_feature 

<223> DNA sequence for W42R Mutant SEQ ID: 11 

<400> 11 

gcgggcggcg gctattggca cacgagcggc cgggagatcc tggacgcgaa caacgtgccg 

gtacggatcg ccggcatcaa ctggtttggg ttcgaaacct gcaattacgt cgtgcacggt 
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ctccqgtcac 


gcgactaccg 


cagcatgctc 


gaccagataa 


agtcgctcgg 


ctacaacaca 


180 


atccggctgc 


cgtactctga 


cgacattctc 


aagccgggca 


ccatgccgaa 


cagcatcaat 


240 


ttttaccaga 


tgaatcagga 


cctgcagggt 


ctgacgtcct 


tgcaggtcat 


ggacaaaatc 


300 


gtcgcgtacg 


ccggtcagat 


cggcctgcgc 


atcattcttg 


accgccaccg 


accggattgc 


360 


agcgggcagt 


cggcgctgtg 


gtacacgagc 


agcgtctcgg 


aggctacgtg 

ZJ ZJ ^ 3 


gatttccgac 


420 


ctgcaagcgc 


tggcgcagcg 


ctacaaggga 


aacccgacgg 


tcgtcggctt 


tgacttgcac 


480 


aacgagccgc 


atgacccqqc 


ctgctggggc 


tgcggcgatc 


cgagcatcga 

3 3 3 


ctggcgattg 

ZJ ZJ ZJ 3 


540 


gccgccgagc 


gggccggaaa 


cgccgtgctc 

ZJ ZJ ZJ 


tcggtgaatc 


cgaacctgct 


cattttcgtc 


600 


gaaggtgtgc 


agagctacaa 


cggagactcc 


tactggtggg 

3 3 333 


gcggcaacct 


gcaaggagcc 


660 


ggccagtacc 


cggtcgtgct 

ZJ ZJ 3 


gaacgtgccg 


aaccgcctgg 


tgtactcggc 


gcacgactac 


720 


qcqacqaqcq 


tctacccgca 


gacgtggttc 


agcgatccga 


ccttccccaa 


caacatgccc 


780 


ggcatctgga 


acaagaactg 


gggatacctc 


ttcaatcaga 


acattgcacc 


ggtatggctg 

ZJ 3 33 3 


840 


ggcgaattcg 


gtacgacact 


gcaatccacg 


accgaccaga 


cgtggctgaa 


gacgctcgtc 


900 


caqtacctac 


qqccqaccqc 


gcaatacggt 


gcggacagct 


tccagtggac 


cttctggtcc 


960 


tggaaccccg 


attccggcga 


cacaggagga 


attctcaagg 


atgactggca 


gacggtcgac 


1020 


acagtaaaag 


acggctatct 


cgcgccgatc 


aagtcgtcga 


ttttcgatcc 


tgtctaatga 


1080 


atcgcctagc 


agtcaaccgt 


ccccgtcggt 


gtcgccgtct 


ccgtcgccga 


gcccgtcggc 




gagtcggacg 


ccgacgccta 


ctccgacgcc 


gacagccagc 


ccgacgccaa 


cgctgacccc 


1200 


tactgctacg 


cccacgccca 


cggcaagccc 


gacgccgtca 


ccgacggcag 


cctccggagc 


1260 


ccgctgcacc 


gcgagttacc 


aggtcaacag 


cgattggggc 


aatggcttca 


cggtaacggt 


1320 


ggccgtgaca 


aattccg 










1337 



<210> 12 
<211> 358 
<212> PRT 

<213> Acidothermus cellulolyti cus 
<220> 

<221> mi sc_feature 

<223> Translated amino acid sequence for W42R mutant SEQ ID: 12 
<400> 12 

Ala Gly Gly Gly Tyr Trp His Thr Ser Gly Arg Glu lie Leu Asp Ala 
15 10 15 

Asn Asn val Pro val Arg lie Ala Gly lie Asn Trp Phe Gly Phe Glu 
20 25 30 
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Thr Cys Asn Tyr Val val His Gly Leu Arg Ser Arg Asp Tyr Arg Ser 
35 40 45 

Met Leu Asp Gin lie Lys Ser Leu Gly Tyr Asn Thr lie Arg Leu Pro 

50 55 60 

Tyr ser Asp Asp lie Leu Lys Pro Gly Thr Met Pro Asn Ser lie Asn 
65 70 75 80 

Phe Tyr Gin Met Asn Gin Asp Leu Gin Gly Leu Thr Ser Leu Gin Val 
85 90 95 

Met Asp Lys lie val Ala Tyr Ala Gly Gin lie Gly Leu Arg lie lie 
100 105 110 

Leu Asp Arg His Arg Pro Asp Cys Ser Gly Gin Ser Ala Leu Trp Tyr 
115 120 125 

Thr Ser ser val ser Glu Ala Thr Trp lie Ser Asp Leu Gin Ala Leu 

130 135 140 

Ala Gin Arg Tyr Lys Gly Asn Pro Thr val val Gly Phe Asp Leu His 
145 150 155 160 

Asn Glu Pro His Asp Pro Ala Cys Trp Gly Cys Gly Asp Pro Ser lie 
165 ' 170 175 

Asp Trp Arg Leu Ala Ala Glu Arg Ala Gly Asn Ala val Leu Ser val 
180 185 190 

Asn Pro Asn Leu Leu lie Phe val Glu Gly val Gin Ser Tyr Asn Gly 
195 200 205 

Asp Ser Tyr Trp Trp Gly Gly Asn Leu Gin Gly Ala Gly Gin Tyr Pro 

210 215 220 

val Val Leu Asn Val Pro Asn Arg Leu val Tyr Ser Ala His Asp Tyr 
225 230 " 235 240 

Ala Thr Ser val Tyr Pro Gin Thr Trp Phe Ser Asp Pro Thr Phe Pro 
245 250 255 

Asn Asn Met Pro Gly lie Trp Asn Lys Asn Trp Gly Tyr Leu Phe Asn 
260 265 270 

Gin Asn lie Ala Pro val Trp Leu Gly Glu Phe Gly Thr Thr Leu Gin 
275 280 285 
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Ser Thr Thr Asp Gin Thr Trp Leu Lys Thr Leu Val Gin Tyr Leu Arg 
290 295 300 

Pro Thr Ala Gin Tyr Gly Ala Asp Ser Phe Gin Trp Thr Phe Trp ser 
305 310 315 320 

Trp Asn Pro Asp Ser Gly Asp Thr Gly Gly lie Leu Lys Asp Asp Trp 
325 330 335 

Gin Thr val Asp Thr val Lys Asp Gly Tyr Leu Ala Pro lie Lys Ser 
340 345 350 

Ser lie Phe Asp Pro Val 
355 

<210> 13 

<211> 1337 

<212> DNA 

<213> Acidothermus cellulolyticus 



<220> 

<221> mi sc_feature 

<223> DNA sequence for Y82R Mutant SEQ ID: 13 

<400> 13 



gcgggcggcg 


gctattggca 


cacgagcggc 


cgggagatcc 


tggacgcgaa 


caacgtgccg 


60 


gtacggatcg 


ccggcatcaa 


ctggtttggg 


ttcgaaacct 


gcaattacgt 


cgtgcacggt 


120 


ctctggtcac 


gcgactaccg 


cagcatgctc 


gaccagataa 


agtcgctcgg 


ctacaacaca 


180 


atccggctgc 


cgtactctga 


cgacattctc 


aagccgggca 


ccatgccgaa 


cagcatcaat 


240 


tttcggcaga 


tgaatcagga 


cctgcagggt 


ctgacgtcct 


tgcaggtcat 


ggacaaaatc 


300 


gtcgcgtacg 


ccggtcagat 


cggcctgcgc 


atcattcttg 


accgccaccg 


accggattgc 


360 


agcgggcagt 


cggcgctgtg 


gtacacgagc 


agcgtctcgg 


aggctacgtg 


gatttccgac 


420 


ctgcaagcgc 


tggcgcagcg 


ctacaaggga 


aacccgacgg 


tcgtcggctt 


tgacttgcac 


480 


aacgagccgc 


atgacccggc 


ctgctggggc 


tgcggcgatc 


cgagcatcga 


ctggcgattg 


540 


gccgccgagc 


gggccggaaa 


cgccgtgctc 


tcggtgaatc 


cgaacctgct 


cattttcgtc 


600 


gaaggtgtgc 


agagctacaa 


cggagactcc 


tactggtggg 


gcggcaacct 


gcaaggagcc 


660 


ggccagtacc 


cggtcgtgct 


gaacgtgccg 


aaccgcctgg 


tgtactcggc 


gcacgactac 


720 


gcgacgagcg 


tctacccgca 


gacgtggttc 


agcgatccga 


ccttccccaa 


caacatgccc 


780 


ggcatctgga 


acaagaactg 


gggatacctc 


ttcaatcaga 


acattgcacc 


ggtatggctg 


840 


ggcgaattcg 


gtacgacact 


gcaatccacg 


accgaccaga 


cgtggctgaa 


gacgctcgtc 


900 
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cagtacctac 


ggccgaccgc 


gcaatacggt 


gcggacagct 


tccagtggac 


cttctggtcc 


960 


tggaaccccg 


attccggcga 


cacaggagga 


attctcaagg 


atgactggca 


gacggtcgac 


1020 


acagtaaaag 


acggctatct 


cgcgccgatc 


aagtcgtcga 


ttttcgatcc 


tgtctaatga 


1080 


atcgcctagc 


agtcaaccgt 


ccccgtcggt 


gtcgccgtct 


ccgtcgccga 


gcccgtcggc 


1140 


gagtcggacg 


ccgacgccta 


ctccgacgcc 


gacagccagc 


ccgacgccaa 


cgctgacccc 


1200 


tactgctacg 


cccacgccca 


cggcaagccc 


gacgccgtca 


ccgacggcag 


cctccggagc 


1260 


ccgctgcacc 


gcgagttacc 


aggtcaacag 


cgattggggc 


aatggcttca 


cggtaacggt 


1320 


ggccgtgaca 


aattccg 










1337 



<210> 14 
<211> 358 
<212> PRT 

<213> Acidothermus cellulolyticus 
<220> 

<221> mi sc_feature 

<223> Translated amino acid sequence for Y82R mutant SEQ ID: 14 
<400> 14 

Ala Gly Gly Gly Tyr Trp His Thr Ser Gly Arg Glu lie Leu Asp Ala 
15 10 15 

Asn Asn val Pro Val Arg lie Ala Gly lie Asn Trp Phe Gly Phe Glu 
20 25 30 

Thr Cys Asn Tyr val val His Gly Leu Trp Ser Arg Asp Tyr Arg Ser 
35 40 45 

Met Leu Asp Gin lie Lys Ser Leu Gly Tyr Asn Thr lie Arg Leu Pro 
50 55 60 



Tyr Ser Asp Asp lie Leu Lys Pro Gly Thr Met Pro Asn Ser lie Asn 
65 70 75 80 

Phe Arg Gin Met Asn Gin Asp Leu Gin Gly Leu Thr Ser Leu Gin val 
85 90 95 

Met Asp Lys He val Ala Tyr Ala Gly Gin lie Gly Leu Arg lie lie 
100 105 110 

Leu Asp Arg His Arg Pro Asp Cys Ser Gly Gin Ser Ala Leu Trp Tyr 
115 120 " 125 

Thr Ser Ser Val ser Glu Ala Thr Trp lie Ser Asp Leu Gin Ala Leu 
130 135 140 
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Ala Gin Arg Tyr Lys Gly Asn Pro Thr val val Gly Phe Asp Leu His 
145 150 155 160 



Asn Glu Pro His Asp Pro Ala Cys Trp Gly Cys Gly Asp Pro ser lie 
165 170 175 

Asp Trp Arg Leu Ala Ala Glu Arg Ala Gly Asn Ala val Leu Ser val 
180 185 190 



Asn Pro Asn Leu Leu lie Phe val Glu Gly val Gin ser Tyr Asn Gly 
195 200 205 

Asp Ser Tyr Trp Trp Gly Gly Asn Leu Gin Gly Ala Gly Gin Tyr Pro 
210 215 220 

Val val Leu Asn val Pro Asn Arg Leu val Tyr Ser Ala His Asp Tyr 
225 230 235 240 

Ala Thr Ser val Tyr Pro Gin Thr Trp Phe Ser Asp Pro Thr Phe Pro 
245 250 255 

Asn Asn Met Pro Gly lie Trp Asn Lys Asn Trp Gly Tyr Leu Phe Asn 
260 265 270 

Gin Asn lie Ala Pro Val Trp Leu Gly Glu Phe Gly Thr Thr Leu Gin 
275 280 285 

Ser Thr Thr Asp Gin Thr Trp Leu Lys Thr Leu val Gin Tyr Leu Arg 
290 295 ' 300 

Pro Thr Ala Gin Tyr Gly Ala Asp Ser Phe Gin Trp Thr Phe Trp Ser 
305 310 315 320 

Trp Asn Pro Asp Ser Gly Asp Thr Gly Gly lie Leu Lys Asp Asp Trp 
325 330 " 335 

Gin Thr Val Asp Thr val Lys Asp Gly Tyr Leu Ala Pro lie Lys Ser 
340 345 350 



ser lie Phe Asp Pro val 
355 
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